The purpose of this study was to evaluate the diagnostic yield of flexible sigmoidoscopy when performed as a routine procedure in asymptomatic patients over the age of 40 being referred for a complete physical examination. The preliminary results of this ongoing program are presented together with the diagnostic yield in 408 patients with symptoms and signs suggestive of colorectal disease who were of similar age (56.6 vs. 56.5 years) and sex distribution (79 percent male) to the asymptomatic population, and who underwent flexible sigmoidoscopy as an indicated part of their evaluation. In the 122 asymptomatic patients, the mean distance examined by the procedure was 50.8 cm with the instrument being advanced beyond the optimal rigid sigmoidoscopy distance of 20 cm in 100 percent of patients. Adenomatous and hyperplastic polyps were identified in 16 patients, 13.1 percent, in the asymptomatic group, a similar percentage to the symptomatic population, 15.4 percent. Adenomatous polyps were diagnosed in 7.4 percent of the asymptomatic subjects and 9.1 percent of the symptomatic group. Colonic cancer was diagnosed in 0.8 percent of asymptomatic patients vs. 3.2 percent of the symptomatic group (p < 0.05). Seventy-seven percent of the neoplastic polyps detected in the asymptomatic patients and 60 percent in the symptomatic group were beyond 20 cm from the anus. Diverticulosis was diagnosed in a similar percentage of patients, 13.1 percent in the asymptomatic and 10.0 percent in the symptomatic group. No complications were encountered and the procedure was well tolerated without analgesia. It is concluded that: (1) in an asymptomatic population over the age of 40, flexible sigmoidoscopy, as a routine examination, results in a diagnostic yield not possible with rigid proctosigmoidoscopy and which approaches that observed in a symptomatic population of similar age; (2) for the internist trained in this procedure, flexible sigmoidoscopy has a future role in the detection of colorectal lesions and as an interval screening examination for premalignant lesions and colorectal cancer in asymptomatic and symptomatic patients.
INTRODUCTION
Flexible sigmoidoscopy is superior to rigid sigmoidoscopy in the evaluation of patients with suspected colorectal disease [1, 2] . In symptomatic patients, flexible sigmoidoscopy has increased the diagnostic yield in terms of distance examined and pathology identified, while maintaining a similar bowel preparation and patient acceptance as the rigid procedure [1, 2] . Although the role of flexible sigmoidoscopy in asymptomatic patients has not been defined, the procedure would seem to be 345 ideally suited for screening patients over age 40 for colorectal cancer and premalignant lesions.
The purpose of this study was to define the diagnostic yield of flexible sigmoidoscopy in asymptomatic patients over the age of 40 being referred for complete physical examination, and we report here the preliminary results of this ongoing program. METHODS All patients were examined in Gastroenterology Diagnostic Units at the West Haven VA Medical Center, Yale-New Haven Medical Center, or Griffin Hospital. Asymptomatic patients were randomly referred for flexible sigmoidoscopy from the Primary Care Center, University specialty clinics, inpatient divisions, or private physicians. Only patients over age 40 were included in the present report. Prior to examination, all patients were interviewed by a participating physician-investigator concerning the presence or absence of signs and symptoms of gastrointestinal disease. A detailed history was obtained regarding a previous personal or family history of colonic polyps or cancer. In addition, guaiac stool testing was performed, and hemoglobin and hematocrit determinations were obtained when indicated. Patients were excluded from the asymptomatic group if subjective or objective evidence for active colonic disease, or a personal or family history of colonic cancer or polyps was obtained.
Preparation consisted of either two Fleet enemas within two hours of the examination or a Fleet enema the preceding evening and an enema within an hour of the procedure. All patients maintained a regular diet up to the time of the examination. No analgesic pre-medications were administered. Informed consent was obtained in each case. The procedure was performed by a Gastroenterology fellow or staff member of the Section, with the patient in the left lateral position. A standard 60 cm flexible sigmoidoscope was used. The distance the instrument was advanced was guided by patient tolerance. Where possible, it was inserted to its maximum distance. The following observations were made: (1) distance the instrument was advanced; (2) patient discomfort graded as mild, moderate, or severe; (3) time required for the entire examination; (4) location and description of any abnormalities found; (5) complications of the procedure. Biopsies were performed, as indicated, for observed abnormalities and histology was also available from the polyps that were later removed during total colonoscopy and polypectomy. Histological results were correlated with macroscopic findings. In some patients in whom insertion to 60 cm was achieved, radiographic documentation of the site and position of the instrument in the colon was obtained.
While this study was in progress, patients with symptoms or signs of colonic or rectal disease were also being referred for flexible sigmoidoscopy. The procedure was performed by the same Gastroenterology fellow and/or staff attending physician, and these patients were similarly interviewed by the physician-investigator. In this symptomatic group of patients, flexible sigmoidoscopy was the initial step in a workup that would later include barium enema and probably total colonoscopy. The diagnostic yield in this group of patients served as a comparison for the results in the asymptomatic population. Indications for flexible sigmoidoscopy in the symptomatic group included the following: rectal bleeding, guaiac positive stools, change in bowel habits, abdominal pain, anemia, and a multiple category which included more than one of these symptoms or signs. Patients in the symptomatic group were excluded from this study if they had a personal or family history of colonic cancer or polyps.
Student's t-tests and correlation coefficients were used in the statistical analysis of the data [3] .
RESULTS
One hundred twenty-two asymptomatic and 408 symptomatic patients were examined with flexible sigmoidoscopy. The age and sex distribution in both groups of patients were similar. In the asymptomatic group, the mean age was 56.6 ± 1.1 years (SEM) and 79 percent of these patients were male; in the symptomatic group, the mean age was 56.5 ± 0.8 years (SEM), and 79 percent of the patients were male (Table 1) . Eighty percent of both patient populations graded pain associated with the procedure as mild. The preparation of two Fleet enemas was regarded as adequate to very good in 95 percent of both patient groups. No complications occurred as a result of the procedure. The typical anatomic location of the flexible instrument, when maximally inserted, is illustrated radiographically in Fig. 1 .
Diagnostic Findings in Asymptomatic Patients
The mean distance examined in the asymptomatic patients was 50.8 ± 1.0 cm (SEM). The examiner was successful in advancing the flexible instrument beyond the average rigid sigmoidoscopy distance of 20 cm [4] Table 1 ). Eight hyperplastic polyps were found in 7 patients (5.7 percent). Twelve adenomatous polyps were detected in 9 patients (7.4 percent). Three adenomatous polyps were diagnosed in one patient and 2 in another. Ninety-two percent of the adenomatous polyps were equal to, or greater than, 1 cm in size and 58 percent were equal to or greater than 1.5 cm. Cancer was found in one asymptomatic patient, and the tumor was located at 10 cm. This indicates that neoplastic polyps (adenomatous lesions and cancer) were present in 8.2 percent of this population. Figure 2 demonstrates the location of polypoid lesions in the asymptomatic population. Eighty-six percent were beyond the average rigid sigmoidoscopy examination of 20 cm, and specifically 10 of the 12 adenomatous polyps were beyond 20 cm. Eighty percent of the adenomatous and hyperplastic polyps identified were located from 21 to 40 cm from the anal verge thus affording easy identification during the average flexible sigmoidoscopy examination of 50 cm.
Additional findings included diverticulosis in 16 (13.1 percent) patients and internal hemorrhoids in 6 (4.9 percent). In summary, colonic pathology was identified in 39 (32 percent) of the asymptomatic patients ( percent) patients (Table 1) . Thirty-one hyperplastic polyps were found in 26 patients (6.4 percent). Forty-three adenomatous polyps were detected in 37 patients (9.1 percent). Five patients had more than one adenomatous polyp diagnosed. Forty-four percent of the adenomatous polyps were equal to, or greater than, 1 cm and 21 percent were equal to or greater than 1.5 cm. Cancer was identified in 13 (3.2 percent) of the symptomatic patients, indicating that neoplastic polyps (adenomatous lesions and cancer) were present in 12.3 percent of this population. Figure 3 demonstrates the location in the colon of polypoid lesions diagnosed in the symptomatic population; 48.3 percent of polypoid lesions diagnosed were located from 21 to 40 cm from the anal verge. Sixty percent of the 43 adenomatous polyps and 55 percent of the cancers found were beyond the average rigid sigmoidoscopic exam of 20 cm.
Additional findings included: diverticulosis in 41 patients (10.0 percent), inflammatory bowel disease in 10 (2.5 percent); and internal hemorrhoids in 60 (14.7 percent). In summary, 187 (45.8 percent) of 408 symptomatic patients had colonic pathology identified with flexible sigmoidoscopy (Table 1) .
When compared to the asymptomatic group, the percentage of symptomatic patients with adenomatous (9.1 vs. 7.4 percent) or hyperplastic polyps (6.4 vs. 5.7 percent), or diverticuli (10.0 vs. 13.1 percent) was not significantly different (Table 1 ). In the symptomatic population, the identification of cancer was significantly greater (p < 0.05). The overall diagnostic yield, including polypoid lesions, diverticulosis, inflammatory bowel disease, and internal hemorrhoids, was significantly greater than in the asymptomatic patients (p < 0.01). COMMENT In the United States, 100,000 new cases of colorectal cancer are diagnosed each year, and the overall five-year survival rate of 41 percent has been unchanged for the 16- previous 25 years [5, 6] . The use of rigid sigmoidoscopy has been advocated as a screening procedure in the hope that the earlier detection of colorectal cancer might lead to an increased survival in this disease. The expected yield of benign polyps on rigid sigmoidoscopy ranges from 2-7 percent, depending on the population screened [7, 8] . The yield for cancer in an asymptomatic population has been shown on routine sigmoidoscopy to be 0.1 to 0.2 percent [9, 10] . Recent surveys have indicated that physicians use rigid sigmoidoscopy in only 11.6 to 14 percent of asymptomatic patients, and that its use on a more regular annual or biennial basis is even less [11, 12] . In a recent survey of women, approximately 90 percent had breast and gynecologic examinations (including Pap smears) on a routine basis, while only 42.7 percent had ever undergone sigmoidoscopy [11] . Information exists, however, demonstrating that intensive surveillance using routine sigmoidoscopy on a periodic basis can have a significant impact on colorectal cancer. Internal sigmoidoscopy examinations performed in patients over a period of 25 years have demonstrated a lower incidence, and a higher percentage of Duke's A lesions [13, 14] .
Rigid sigmoidoscopy was once considered able to diagnose 67-75 percent of large bowel cancer [13] , but recent epidemiological studies have indicated that these percentages may not be accurate because of the proximal movement of cancer and polyps in the colon [ 14, 15] . The diagnostic yield of rigid sigmoidoscopy is also limited by the practical realities of the procedure which result in a consistent examination of up to 20 cm of the large bowel with only 40 percent of examinations extending above 20 cm [4] . In many cases, only "rectoscopy" is performed [2, 16] . This is related to patient discomfort and inability to maneuver sharp angulations of the rectosigmoid.
Since its introduction clinically in 1975, flexible sigmoidoscopy has been demonstrated as superior to rigid sigmoidoscopy in the diagnosis of gastrointestinal disease.
These studies have been conducted largely in symptomatic populations. Bohlman et al. [1] examined three times more colon and significant lesions were found in 39 percent of patients with the flexible instrument compared to 13 percent with the rigid. McCallum et al. [2] demonstrated that the average flexible sigmoidoscopy examination was 50 cm compared to 20 cm for the rigid instrument and the yield of polypoid lesions was 10.8 percent for flexible versus 1.7 percent for rigid. In both studies, the time required for examination was approximately twice that of the rigid instrument. The patient tolerance with the flexible instrument was similar to that with the rigid and no analgesia was used [1, 2] . Our data indicated that 77 percent of the neoplastic polyps identified in the asymptomatic group and 60 percent in the symptomatic patients were not accessible to rigid sigmoidoscopy. We feel that the Sims position is more comfortable for patients and is ideally suited for examination with the flexible instrument. The bowel preparation of two Fleet enemas with no fasting provided excellent visual results and emphasized the routine nature of the flexible examination, well suited for office or hospital clinic settings. It would seem that a procedure which visualizes the distal 50 cm of the bowel and hence, up to 80 percent of colon cancer, offers great potential for cancer screening.
The role of flexible sigmoidoscopy in asymptomatic patients has not been adequately explored; 5.3 percent of 1000 asymptomatic patients receiving flexible sigmoidoscopy were reported to have polyps ranging in size from 3 mm to 2.5 cm and there was no cancer found [17] . However, this study at a Kaiser Permanente Medical Center included patients under 40 years of age. In a recent study, 200 asymptomatic patients underwent flexible sigmoidoscopy and 11.9 percent over the age of 50 had polyps greater than 0.5 cm [18] . In the present study, the overall yield for polypoid lesions in the asymptomatic population, 13 percent, was similar to that in the symptomatic group (15.4 percent). We found adenomatous polyps in 7.4 percent of the asymptomatic group and in a similar incidence (9.1 percent) in a symptomatic group of similar age and sex ratio. This yield approaches the autopsy incidence for adenomatous colonic polyps greater than 0.5 cm of 12 percent [19] . The incidence of colonic diverticuli was also not significantly different in our two populations (10.0 percent in symptomatic and 13.1 percent in asymptomatic). These data imply that the aging bowel can be expected to harbor polypoid lesions and diverticular disease independent of the presence of symptoms or signs suggestive of these lesions.
The finding that 86 percent of polypoid lesions and 83 percent of adenomatous polyps were beyond the average rigid examination distance of 20 cm highlights the diagnostic value of flexible sigmoidoscopy in asymptomatic patients. Based on the doubling time of colonic cancers, three to four years would be required for premalignant adenomas that begin de novo to reach a critical size for developing into malignant lesions [20] . The frequency of flexible sigmoidoscopy can probably be reduced to every three to five years, consistent with the most recent American Cancer Society recommendations [21] , and, as necessary, coupled with interval fecal occult blood testing.
No complication occurred and our experience now is in excess of 1,000 cases. Most colonoscopic perforations tend to occur in the sigmoid colon and are related to forces generated by mechanical stretching and bowing of the antimnesenteric wall during attempted advancement of the instrument tip more proximally in the colon. These additional forces are usually not generated in the limited insertion required for flexible sigmoidoscopy. One perforation has, however, been reported in the literature and occurred in the setting of an elderly patient with a fibrostenotic diverticular lesion [22] .
Our results were achieved by physicians skilled in this examination. The procedure should only be performed after physicians have undertaken appropriate training. The impressive findings demonstrated in our study suggest that a wide clinical application of flexible sigmoidoscopy may be indicated. This would require that provisions should be made for adequate training opportunities for internists and surgeons so that they may become adept in the use of the instrument.
